Abstract -Alkyl-and hydrido-metal complexes are believed to be key intermediates in such metal catalyzed transformations of alkenes as isomerization, di-, oligo-or polymerization and hydrogenation. A variety of routes have been used for the in situ synthesis of coordinatively and electronically unsaturated organylmetals of Ti, Fe, Ru and Ni. These react further either by M-13H elimination to give r12-alkene-hydridometal compexes or by complexation of an alkene molecule to give ri -alkene organylmetal compounds . By a sequence of readdition and 13H-elimination reactions, the alkene in A is transformed intQ more stable isomers.
INTRODUCTION
In 1928 In the course of these investigations Ziegler et al. (ref. 5 ) discovered that, in the presence of certain transition metal compounds, the course of the reaction of ethylene with triethylaluminium can be directed either to give ethylene dimers or polyethylene in a catalytic manner.
It has been assumed, that both the carbometallation reactions and the organometal catalyzed alkene polymerization involve insertion of a complexed olef in into the metal carbon bond of an intermediate r12-alkene-alkylmetal complex, see Scheme la (ref. 6).
In general for alkyl compounds of main group metals, complexation of the metal to a C=C bond is not observed. Only in the case of a few alkenylmetals could weak intramolecular interaction be detected by . According to gas-phase electron diffraction data for bis-3-butenyl and -4-pentenyl-zinc about 80 % of the alkenyl chains are found to be in a coiledback conformation which brings the C=C bond into the vicinity of the zinc atom: the interaction energy is estimated to be 4.5 and 6 KJ mole1 respectively, see Fig. 1 (ref. 8) . In the transition metal series few well defined 12-alkene-alkylmetal complexes have been isolated and these either do not react with the complexed olef in by insertion (ref. 
2-ethylene-alkylmetal complexes
Other alkylmetal compounds react with olef ins, but the formation of an y2-alkene complex as a precursor was not observed, see eq. 5.
CLu-CH3 + CH2=CHCH3
CØLu-CH2CH(CH3)2 This lack of well defined examples supporting Cossee's insertion mechanism has resulted in the postulation recently of two alternative pathways for C-C coupling in organometal catalyzed reactions: 1. H elimination from an alkylmetal species to give a hydrido-carbene complex which reacts further to give a hydrido-metallacyclobutane followed by hydride transfer to theC atom, see Scheme lb (ref. 20) and 2. oxidative coupling of two alkenes in an (alkyl)-M(alkene)2 species to give a metallacclopentane derivative followed by H transfer from the alkyl group to thedC atom of the metallacycle (ref. 21). The corresponding Ti(III) compounds of the type Cp2Ti-alkenyl are expected to be coordinatively unsaturated so that the C=C bond of the alkenyl ligand could interact with the titanium atom. However, this complexation appears to be so weak, that an isomerization of the 3-or 4-alkenyl ligand occurs very rapidly via BH-elimination according to Scheme 5 (ref. 23 In contrast to the corresponding Ti compounds, which isomerize very rapidly into the r3-allyl complexes, CpNi-4-alkenyl compounds are stable up to 70°C and can be distilled in vacuo as red oils (ref. 27) . The coordination of the C=C bond to the Ni atom is accompanied by high-field-coordination shifts of the olefinic atoms of -2.3 to -0.7 ppm (ic (1H)) and -70 to -60 ppm (C(13C)) and has been confirmed by X-ray analysis for the crystalline derivative , The coordination geometry of the nickel atom in these compounds is trigonal planar, with the middle points of the Cp group, and of their-bonded C=C bond as well as thea -bonded -C atom of the alkenyl ligand occupying coordination sites around the central nickel atom. The conformation of the chelating 4-alkenyl group is rigid which may be one reason for the stability of these compounds; The conformation of the 4-pentenyl group in 2 has been determined from the -2J(H,H) coupling constants. The 13H-atoms at C-are directed away from the nickel atom (see Fig. 3 ) and the necessary 13H transfer which would lead to alkene elimination (as the reverse reaction of cis addition of a metal hydride to an alkene) cannot occur. The coplanarity of the Ni and 13H-atoms can only be attained after decomplexation of the C=C bond and therefore isomerization to the thermodynamically more stable v3-allyl complexes, e.g. 8, occurs at higher temperatures, at which decomplexation will be favoured, see Scheme 8. The decreasing average values L6 of the coordination shifts (13C-NMR) of the olefinic C atoms in the 2-alkene complexes suggest that the ability of the alkenes to coordinate decreases in the order shown in In these complexes the Ni atom also has a trigonal planar coordination geometry with the alkene orthogonal to the trigonal plane. Temperature dependent NMR spectra are observed as a result of rotation of the alkene around the coordination axis. In the case of the CH2=CHR and CH2=CR (1) 
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The C-NMR coordination shifts (i.io) of the ethylenic C atoms increase in the same order as the reactivity with respect to the insertion decreases, see Table 2 . In other words there is an inverse dependence between the reactivity and strength of the interaction between Ni and ethylene. (L86L) •W3q3'eW0UPftQ 
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